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CLAIMS: 

The embodiments of an invention in which an exclusive property or right is claimed 
are defined as follows: 

1. A distributed Bragg reflector, comprising: 

a doped first semiconductor layer including a first binary composition and having a 
first index of refraction; 

a doped second semiconductor layer including a second binary composition and 
having a second index of refraction that is different than said first index of refraction; and 

a first transition region interposed between said first semiconductor layer and said 
second semiconductor layer, wherein said first transition region includes a plurality of doped 
first transition semiconductor layers having a plurality of thicknesses and a plurality of 
doping levels. 

2. A distributed Bragg reflector according to claim 1, further including: 

a doped third semiconductor layer including said first binary composition; and 
a second transition region interposed between said second semiconductor layer and 
said third semiconductor layer, said second transition region including a plurality of doped 
second transition semiconductor layers having a plurality of thicknesses and a plurality of 
doping levels, wherein said second transition region is different than said first transition 
region. 
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3. A distributed Bragg reflector according to claim 1, wherein said first 
semiconductor layer includes AlAs. 

4. A distributed Bragg reflector according to claim 3, wherein said second 
semiconductor layer includes GaAs, and wherein said doped first transition semiconductor 
layers includes Al, Ga, and As. 

5. A laser, comprising: 
a doped substrate; 

an active region adjacent said substrate, said active region emitting light at a 
predetermined wavelength in response to an applied electric current; 

a doped first distributed Bragg reflector mirror between said active region and said 
substrate, said first distributed Bragg reflector mirror reflecting light emitted by said active 
region back toward said active region; 

a doped second distributed Bragg reflector mirror adjacent said active region, said 
second distributed Bragg reflector mirror reflecting light emitted by said active region back 
toward said active region; 

wherein said second distributed Bragg reflector mirror includes: 

a doped first mirror semiconductor layer including a first binary composition 
and having a first index of refraction; 

a doped second mirror semiconductor layer including a second binary 
composition and having a second index of refraction that is different than said first index of 
refraction; and 
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a first transition mirror region between said first mirror semiconductor layer 
and said second mirror semiconductor layer, said first transition mirror region including a 
plurality of doped first transition mirror semiconductor layers having a plurality of 
thicknesses and a plurality of doping levels. 

6. The laser according to 5, wherein said laser light output is emitted 
perpendicular to said substrate. 

7. The laser according to 6, further including: 

a doped third mirror semiconductor layer including said first binary composition and 
having said first index of refraction; and 

a second transition mirror region between said second mirror semiconductor layer and 
said third mirror semiconductor layer, said second transition mirror region including a 
plurality of doped second transition mirror semiconductor layers having a plurality of 
thicknesses and a plurality of doping levels, wherein said second transition mirror region is 
different than said first transition mirror region. 

8. The laser according to 7, wherein light emitted by said active region at said 
predetermined wavelength produces a minimum electric field in said first transition mirror 
region. 

9. The laser according to 8, wherein said first transition mirror semiconductor 
layers are doped more heavily than said second transition mirror semiconductor layers. 
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10. The laser according to 8, said second transition mirror region is thicker than 
said first transition mirror region. 

1 1 . The laser according to 7, wherein said first binary composition is AlAs. 

12. The laser according to 1 1, wherein said second binary composition is GaAs. 

13. The laser according to 12, wherein said first transition mirror semiconductor 
layers include layers including Al, Ga, and As. 

14. The laser according to 5, wherein said active region includes at least one 
quantum well. 

15. The laser according to 5, wherein said second distributed Bragg reflector 
mirror is p-doped. 

16. The laser according to 5, wherein said second distributed Bragg reflector 
mirror includes an insulating region for confining current inside laser. 

17. The laser according to 5, further including a spacer between said second 
distributed Bragg reflector mirror and said active region. 
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18. The laser according to 5, wherein said first distributed Bragg reflector mirror 
includes: 

an n-doped first bottom mirror semiconductor layer including said first binary 

composition, 

an n-doped second bottom mirror semiconductor layer including said second 
binary composition; and 

a first transition bottom mirror region between said first bottom mirror 
semiconductor layer and said second bottom mirror semiconductor layer, said first transition 
bottom mirror region including a plurality of n-doped mirror semiconductor layers having a 
plurality of thicknesses and a plurality of doping levels. 

19. A vertical cavity surface emitting laser, comprising: 
an n- doped substrate; 

an active region adjacent said substrate, said active region emitting light at a 
predetermined wavelength in response to an applied electric current; 

an n-doped bottom distributed Bragg reflector mirror reflecting light emitted by said 
active region back toward said active region; 

a doped top distributed Bragg reflector mirror adjacent said active region, said top 
distributed Bragg reflector mirror reflecting light emitted by said active region back toward 
said active region; 

wherein said top distributed Bragg reflector mirror includes: 

a doped first mirror semiconductor layer including AlAs; 

a doped second mirror semiconductor layer including GaAs; and 
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a first transition region between said first mirror semiconductor layer and said 
second mirror semiconductor layer, said first transition mirror region including a plurality of 
doped Al x Gai- x As layers having a plurality of thicknesses, a plurality of doping levels, and a 
plurality of compositions. 

20. The vertical cavity surface emitting laser according to 19, wherein said first 
transition mirror region has Al x Ga ( i_ X )As layers that have between 0% and 85% Al 
composition. 

21. The distributed Bragg reflector according to claim 1, wherein each of said 
plurality of doped first transition semiconductor layers has different thicknesses and different 
doping levels from each other. 

26. The distributed Bragg reflector according to claim 2, wherein each of said 
plurality of doped second transition semiconductor layers has different thicknesses and 
different doping levels from each other. 

27. The laser according to claim 5, wherein each of said plurality of doped first 
transition semiconductor layers has different thicknesses and different doping levels from 
each other. 
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28. The laser according to claim 7, wherein each of said plurality of doped second 
transition semiconductor layers has different thicknesses and different doping levels from 
each other. 

29. The laser according to claim 18, wherein each of said plurality of n-doped 
mirror semiconductor layers has different thicknesses and different doping levels from each 
other. 

30. The vertical cavity surface emitting laser according to claim 19, wherein each 
of said plurality of doped Al x Gai_ x As layers has different thicknesses, different doping levels 
and different compositions from each other. 
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